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This activity uses a structured discussion with the class to help educa-
tors introduce the concept that air pollution control is caused by a
combiNation of market incentives and government regulation.  While
nobody “likes” air pollution, or causes it intentionally, there are tradeoffs
associated with pollution control.  Businesses are motivated by profit,
and will change their way of doing business if they can see a demon-
strated benefit.  This activity is related to the warm-up called  “Mak-
ing Decisions.”  Related activities include “The Greenhouse Effect,”
“Climate and the Greenhouse Effect,” and “The Cost of Polluting.”

Critical Objectives

Q Realize that businesses exist to make profits for their owners
Q Recognize that governments make rules for individuals and busi-

nesses in order to establish minimum standards to protect soci-
ety (human health and well being, ecology)

Q Understand that businesses change as a result of market forces
and regulations

Q Appreciate that pursuing environmental concerns and realizing a
profit can be competing objectives for a business

Q Realize that pursuing environmental concerns and realizing a profit
can be complementary objectives for a business

Skills

Q Observing
Q Collecting data
Q Computing

Guest presenters

Guest presenters for this activity could include air quality engineers,
business administrators, economists, industrial engineers, lawyers, or
mechanical engineers.

Background

Air pollution in this country is largely a result of business decisions, set
in motion many years ago, that emphasize profit without balancing
environmental concerns.  In the 1960s, the federal government be-
gan to regulate pollution.  The Clean Air Act was one of the first laws
intended to govern the release of certain pollutants into the atmo-
sphere.  In recent years, many businesses have embraced the “green”
approach to marketing, recognizing the image value of environmen-
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tal consciousness.  However, the primary motivation for business is to make
a profit.

Pollution control and environmental improvement is big business.  An esti-
mated $115 billion is spent annually on environmental protection.  The
federal government will spend $1.9 billion during the six-year period 1994-
2000 to implement its Climate Change Action Plan.  This plan, which is ex-

pected to save the government $2.7 billion during
that same period, is designed to slow the greenhouse
effect, reduce air emissions, and stimulate the
economy.

EPA and other organizations have instituted volun-
tary compliance programs using the “penny-saved,
penny-earned” principles of business to encourage
wholesale improvements in energy efficiency and
waste minimization.  Such initiatives as the “Green
Lights” program, which encourages businesses to cut
back on electric lighting, are estimated to have a po-
tential National savings of $16 billion in electricity
bills and reduce carbon dioxide, sulphur dioxide, and
nitrogen oxides (the principle ingredients of air pol-
lution and smog) by 12 percent, thereby slowing the
greenhouse effect.  What’s in it for business?  The
obvious answer is significantly reduced costs of op-
eration, providing capital for new jobs and increased
productivity.  In addition, in return for signing an

agreement with EPA to upgrade its lighting, a business will receive techni-
cal advice, free publicity, and possible financial support.  EPA’s newer “En-
ergy Star” program is a sequel, encouraging business to improve energy
efficiency throughout the building—beyond just installing energy-saving
light bulbs.  (See the reading materials called “The Greenhouse Effect” and
“Air Pollution.”)

What to Do

1. Tell the class to consider all the reasons why air pollution exists, why it
isn’t cleaned up, and what the possible roles of government, the pub-
lic, and businesses are as forces in the issue.  Write the responses on
the chalkboard.  Suggest that someone volunteer a couple of indus-
tries that might be associated with air pollution.  (Common examples
might be electric power generation, pulp and paper manufacturing,
or oil refining.  Less common, but also good, examples are surface
mining (dust), steel manufacturing (coke/coal burning), agriculture
(dust and chemical aerosols), or airlines (fuel vapors and exhaust).

2. As one example of how businesses can contribute to reducing air pol-
lution, tell the class about EPA’s voluntary “Green Lights” program.
This program encourages businesses to conserve electricity by identi-
fying and implementing lighting upgrades in their buildings wherever
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it is “profitable” within five years.  “Profitable” means, in this case, that
the savings are greater than about six percent per year.  In return for
their participation in the program, EPA helps businesses obtain the most
current information about energy-efficient lighting technologies, as-
sists them in deciding which technologies are best for them, and pro-
vides guidance on how to finance the upgrades.

3. Explain that, for the purpose of this activity, students are to pretend
that the school building is a commercial business building.  Have them
identify any “costs” to the “business” involved in conserving electricity
that might offset any savings realized.  For example, shutting down
the school totally, while a popular suggestion that would certainly save
electricity, would prevent the school from conducting its business.  Ask
the class to identify the beneficiaries of this “profit.” Ask them to iden-
tify the secondary effects if such a practice were really implemented
widely in their community (less generation costs, fewer brownouts,
less pollution, less fuel used to produce electricity, etc.)

Energy efficiency is based on “getting something for nothing.”  For
electric lighting, we want to obtain the same level of light (usually
measured in lumens) for less consumption of power (usually measured
in watts).  The student worksheet called “Light
Conversion” is formatted for conversion of incan-
descent lights to compact fluorescents, but the
same principle applies for replacing older, low-ef-
ficiency fluorescents with high-efficiency fluores-
cent lighting.  The same principle applies in turn-
ing off electrical devices when they are not in use,
such as computers, televisions, air conditioners,
and motors.

4. Hand out the worksheet.  Divide the class into
workable groups to identify all the electric lights
in the school.  The groups should look at common
rooms such as the auditorium, gym, and cafeteria
as well as the classrooms. The teacher may wish to
assign certain rooms or locations to different
groups to check at a time when rooms are not
occupied by students.   Students should not over-
look spotlights or floodlights.  Have the class com-
pile a list of electricity reductions that could be
accommodated within the school.  For each re-
duction, have them identify what the potential
savings could be, or at least how they could mea-
sure the savings.  Get them to talk about the need
to invest money up-front (for example, replacing
incandescent lamps with fluorescent ones) in or-
der to realize a long-term payback.
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5. It obviously costs money to buy more energy-efficient equipment, even
lightbulbs.  In order to determine the true savings of such devices,
have the class calculate a “payback” period for some devices.  For ex-
ample, a 60-watt bulb costs 89¢ and will last for 1,000 hours.  A 13-
watt compact replacement tube costs $6, but will last 10,000 hours.
What is the savings, and what is the payback period?  Explain to the
class about two types of costs:  capital costs and operating costs.  Capital
Costs are costs involved in purchasing or building something that is
necessary to have.  For example, a business’s capital costs include the
purchase prices of the furniture and equipment needed to provide the
services or produce the goods it sells.  Capital costs are usually divided
by the expected life-span of the equipment to get an annualized cost.
Operating Costs are the day-to-day costs involved in providing the ser-
vices or producing the goods.  For example, the total cost of transpor-
tation includes buying a car and then keeping it running.  The capital
(one-time) cost might be $15,000.  If the car is expected to last 5
years, the annualized capital cost would be $3,000.  Operating (recur-
ring) costs include gasoline, oil, tires, insurance, normal repairs, and
anything else needed to keep it running.

6. Have the class calculate the payback period of investing in high-effi-
ciency light bulbs to replace existing bulbs throughout the school.

Purchasing one high-efficiency tube requires a capital investment of
$16, but lasts as long as 10 of the 89¢ bulbs.

To obtain 1,000 hours of light from the incandescent bulb, it costs:
60 watts x 1000 hours ÷ 1000 = 60 kilowatt-hours x 8.5¢/kWh =
$5.10 (operating cost) + $0.89 (capital cost) = $5.99

To obtain 10,000 hours from the high-efficiency bulb, it costs:
13 watts x 10,000 hours ÷ 1000 = 130 kilowatt-hours x 8.5¢/kWh =
$11.05 (operating cost) + $16.00 (capital cost) = $27.05

Put another way, it will have cost us about $60 to obtain the same
lighting from 60-watt incandescent bulbs as we could get for about
$27 from one compact fluorescent tube.

For example, the chart below shows the costs for each type of bulb
measured against hours of use. While the compact fluorescent costs
more to start, its lower operating costs allow the incandescent bulb to
catch up and become more expensive after about 3,100 hours of use.
This “payback” graph shows how long it will take to amortize the higher
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capital cost of the fluorescent. If we use about 250 hours per month,
our payback time will be about 12.4 months or just over one year.

7. Compile the “Green Lights” suggestions and audit results and forward
them to the Principal and the School Board with an explaNation of
how and why they were developed.

Suggested Extensions (optional)

Q Organize the class into several groups.  Each will role-play a particular
segment of business or industry.  The groups could include:  the local
electric power utility, the local car dealer, a major local industry (let’s
say an airplane manufacturer or shipbuilder), and the local downtown
business council.  Tell them that their community is in danger of violat-
ing the federal and state air pollution standards for hazardous air pol-
lutants.  No one knows where the pollutants are actually coming from,
but it is known that they exist in the aircraft/shipbuilding industry and
as a by-product of automobile and truck emissions.

Have each group write down a list of actions that should be taken by
each of the groups and the reasons why.  Instruct them to focus on the
actions that their own group should take first, then the others.  The
groups should work independently, and should not exchange views
until the end. Caution the groups that they should anticipate the ac-
tions that they think the other groups will expect them to take and be
prepared to explain (defend) their choices.  This activity could take
portions of several days, or be done as homework over a weekend.
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When the groups are ready, have them present to the class their “ac-
tion plans” to solve the problem.  Write down the key actions for each
group on the chalkboard.  Have the class compare and discuss them.

Q Have students find a large business in your community that has an
energy-conservation program in place like “Green Lights.”  Select a
team of students to contact the company and ask them for data and
computations on the savings they are realizing.  Ask how the company
is investing the savings realized from lower electricity bills.  Have the
students report back to class and discuss the information obtained.

Q Does your local utility ever have a “brownout?”  A “brownout” is when
the power company reduces the line voltage from the normal 110 to
90 or even 80 volts.  Most household equipment will work at the lower
voltage.  Have students contact the local power company and ask why
and when the power company uses “brownouts?”  Does this save watt-
age?  How much?

Q Have selected students contact a lighting supplier or lighting contrac-
tor (look in the Yellow Pages) and ask them for pricing data and speci-
fications for “T-8 Lamp-ballast upgrades” for the standard 40-watt fluo-
rescent tube systems in your school.  Based upon the number of fix-
tures and the number of lamps, have the students calculate the annual
savings in operating costs and the payback period for the conversion,
taking into account the initial capital investment for the new lighting.
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